Abstract C15H 40 N4O 8 , monoclinic, Cc (no. 9
Source of material 1,2,4,5-tetrakis(4-carboxyphenyl)benzene and tetrapropylammonium hydroxide (30% aqueous solution) were dissolved in small amount of water/ethanol (v/v, 1:2) to yield clean solution with the participation of guanidine hydrochloride (A. R.). After vigorous stirring for an hour, the solution was set aside to generate colorless plate crystals of the title compound after about 2 weeks. The aromatic acid was not present in the obtained crystalline phase. It can be concluded that bicarbonate should be derived from carbon dioxide during the stirring process.
Experimental details
Hydrogen atoms cound to carbon and nitrogen atoms are introduced by a riding model. The coordinates of the hydrogen atoms at water molecules are refined freely. U iso parameters are fixed for all hydrogen atoms.
Comment
A guanidinium cation is a perfect triangular potentially hydrogen-bonded motif due to its planar configuration and multiple -NH 2 groups. Obviously, if another hydrogenbond acceptor can be provided to cooperate with guanidine/guanidinium, it can generate interesting hydrogen bonding schemes. The bicarbonate is clearly a good choice to interact with guanidine/guanidinium, because it can be regarded as excellent hydrogen bond donor and acceptor. In the related crystal structures involving aromatic acids and tetraalkylammonium ions [4] [5] [6] [7] , it can be found these two ions were often used to construct hydrogen-bonded frameworks, but the title compound and its structure has not been reported before.
In the asymmetric unit of the title compound, there are four independent bicarbonate ions, four water molecules, two guanidine ions and two tetrapropylammonium cations. Observing the structure, it can be found that each two bicarbonate ions firstly connect with each other to form the dimer by the intermolecular O-H· · · O interactions, then the dimers link with two guanidine ions and four water molecules to yield the three-dimensional framework with cavities by different O-H· · · O and N-H· · · O contacts. To obtain the stable crystal structure, those cavities are filled with tetrapropylammonium cations to form the close-packed structure. Apparently, although guanidine and bicarbonate are very simple molecules, they still can construct complicated hydrogenbonded network with the suitable conditions. Bond lengths and angles in the ions are all in the expected ranges [8] .
